ABSTRACT
applied to aquatic, in particular marine, settings, whilst the branched Clues about the origin of GDGTs in speleothems can be identified on 106 the basis of the composition of the GDGT signal. Blyth and Schouten (2013) 107 found that in most, but not all, samples, the speleothem GDGT signal was 108 dominated by crenarchaeol, a specific biomarker lipid for Thaumarchaeota, 109 whose presence in caves has been noted in DNA studies (Gonzalez et al., 110 2006) . Branched GDGTs formed a relatively minor component, in contrast to 111 the distribution seen in most soils (Weijers et al., 2006; Schouten et al., 112 2013) . Similarly, Yang et al., (2011) 
212
The following ratios were calculated (cren = crenarchaeol; cren' = 213 crenarchaeol regio isomer): were approximately in the same range as their associated soils (Fig. 4) shows the PCA excluding GDGT-0. The soils generally cluster around the 332 origin, with a tendency to score negatively on PC-1, while most of the 333 speleothems score positively on PC-1, but are split into two groups by PC-2.
334
The exception is Wel-G-1 which clusters with the soils from that site. the speleothems (soils, r 2 0.75, p < 0.0001; speleothems, r 2 0.63, p 0.03. Fig. 7b ), while no relationship between MBT and pH was apparent (Fig 7c. ).
387
Both groups had an inverse correlation with MAP, although as noted above 388 this is most likely due to the relationship between MAT and MAP at these 389 sites.
390
The CBT and DC ratios of the speleothems were distinct from the 391 soils at all sites (Fig. 8a,b 
Conclusions

423
The results clearly show that there are substantial differences 424 between GDGT distributions in soils and speleothems. Fig. 10 Yang, H., Ding, W., Zhang, C.L., Wu, X., Ma, X., He, G., Huang, J., Xie, S., Table 2 .
566
Relative abundance of isoprenoid GDGTs, normalised to total isoprenoid 567 GDGTs and total isoprenoid GDGTs excluding GDGT 0 (speleothem 568 samples are marked in italics). 
